Background: Public injecting of recreational drugs has been documented in a number of cities worldwide and was a key risk factor in a HIV outbreak in Glasgow, Scotland during 2015. We investigated the characteristics and health needs of people involved in this practice and explored stakeholder attitudes to new harm reduction interventions. Methods: We used a tripartite health needs assessment framework, comprising epidemiological, comparative, and corporate approaches. We undertook an analysis of local and national secondary data sources on drug use; a series of rapid literature reviews; and an engagement exercise with people currently injecting in public places, people in recovery from injecting drug use, and staff from relevant health and social services. Results: Between 400 and 500 individuals are estimated to regularly inject in public places in Glasgow city centre: most experience a combination of profound social vulnerabilities. Priority health needs comprise addictions care; prevention and treatment of blood-borne viruses; other injecting-related infections and injuries; and overdose and drug-related death. Among people with lived experience and staff from relevant health and social care services, there was widespread -though not unanimous -support for the introduction of safer injecting facilities and heroin-assisted treatment services. Conclusions: The environment and context in which drug consumption occurs is a key determinant of harm, and is inextricably linked to upstream social factors. Public injecting therefore requires a multifaceted response. Though evidence-based interventions exist, their implementation internationally is variable: understanding the attitudes of key stakeholders provides important insights into local facilitators and barriers. Following this study, Glasgow plans to establish the world's first co-located safer injecting facility and heroin-assisted treatment service.
Background
Public injecting is commonly defined as the injecting of recreational drugs in places accessible to the general public, such as alleyways, public toilets, and stairwells [1, 2] . It has been described in a number of cities worldwide, including London, Baltimore, Vancouver, Sydney, and Dublin [3] [4] [5] [6] [7] , and has been identified as an important factor in an ongoing HIV outbreak among people who inject drugs in Glasgow, Scotland's largest city [8] .
However, there is little up-to-date evidence as to the characteristics or health needs of people who inject drugs in public places, particularly outside North America or Australia.
Some cities affected by public injecting have introduced safer injecting facilities and heroin-assisted treatment as harm reduction measures [9] [10] [11] . Safer injecting facilities (SIFs) are hygienic environments where illicit drugs -purchased off the premises -can be consumed under clinical supervision [10, 12] . Heroin-assisted treatment (HAT) refers to the prescription of pharmaceutical heroin (diamorphine) by medical professionals to treat opiate-dependent individuals who do not benefit from existing substitution therapies, such as methadone or buprenorphine [11, 13] .
Both of these interventions have been recommended by national and international bodies such as the UK Advisory Council on the Misuse of Drugs and the European Monitoring Centre for Drugs and Drug Addiction [14] [15] [16] , but implementation to date has been limited. In the UK, for instance, no safer injecting facility has ever operated and HAT is not currently routinely available from addictions services.
Understanding facilitators and barriers to implementation of these interventions is therefore important. However, few studies have examined this area. In particular, attitudes of professional stakeholders from health, social care, and law enforcement have not (to our knowledge) previously been described.
This study aimed to investigate the characteristics and health needs of people who inject drugs in public in Glasgow, Scotland. It also examined factors relevant to the implementation of safer injecting facilities and heroin-assisted treatment, which are not currently provided anywhere in the UK.
Methods
We used an established tripartite framework for health needs assessment [17] , comprising the following strands:
Epidemiological assessment
We collated and analysed secondary data from a range of local sources, including injecting equipment provision (IEP) outlets, the city council Land and Environmental Services (responsible for clearing drug-related litter) the Scottish Ambulance Service, Community Safety Glasgow, and a drug-related deaths database. Due to space constraints, only results from the first two of these are presented in this article: details of these sources and guidance on their interpretation are provided in Table 1 . Results from the other analyses are available from the full report.
A series of rapid literature reviews were undertaken to identify published research on the health needs of people who inject drugs in public places and to evaluate the evidence for the specific interventions of interest. Details of search strategies and results are available online (Additional file 1).
Comparative assessment
Information on services provided in other regions and countries for people who inject drugs in public places was gathered during the literature review (Additional file 1). Performance data for local addictions services were collated from a Scotland-wide surveillance study of people who inject drugs [18] , the national Drug and Alcohol Treatment Waiting Times and Drug-Related Deaths databases [19, 20] , and local data on opioid substitution therapy prescribing.
Corporate assessment
In order to understand stakeholder perspectives on public injecting, a three-part engagement exercise was undertaken as follows:
Six semi-structured interviews with people who inject drugs in the city centre, recruited through an existing Assertive Outreach service; a focus group with 15 people in recovery from drug use, recruited through a local peer network; and an online survey with 33 staff from relevant health services, community services, support organisations, and enforcement agencies.
The engagement exercise focused on three topics: the health needs of people who inject drugs in public places; experiences of current services; and attitudes to potential novel services. Question schedules are available in the online Additional file 2. The interviews and focus group were audio recorded and subsequently transcribed. Results of the consultation were analysed using the framework method with the support of an experienced qualitative researcher.
Ethics, consent, and permissions
This project was undertaken as part of routine service monitoring and quality improvement, so ethics committee approval was not required [21] . All stakeholders who participated in interviews and focus groups gave verbal informed consent prior to participation. Verbal (rather than written) consent was chosen given the nature of the project as a routine quality improvement initiative, and for practical reasons in the case of focus groups. Participant consent was recorded in the transcripts of the interviews and focus groups. For stakeholders who participated in the online engagement exercise, the survey included an information page and contact details in case of any queries, and participants were asked to select from a series of options as to their consent to participate and their willingness to be directly quoted in any publications.
Results

Who is injecting in public?
Data from local services targeting people involved in public injecting suggest that this population is predominantly male, aged between 30 and 50 years, and of Scottish ethnic origin ( Table 2 ). The high rate of homelessness observed locally in this population was corroborated by published research showing that public injecting is closely associated with a combination of social vulnerabilities, including homelessness and housing insecurity, offending, and destitution [1, 4, [22] [23] [24] [25] . By applying estimates of the prevalence of public injecting in three UK cities to local IEP data, we estimated that between 400 and 500 individuals may be injecting in public places in Glasgow city centre on a regular basis (Additional file 3).
Why -and where -is public injecting taking place?
Engagement with people currently injecting drugs and those in recovery suggested that public injecting represents a complex trade-off between wanting to inject immediately after acquiring drugs -because of withdrawal symptoms and a fear of arrest or robbery -and feelings of shame, and a wish not to be seen by the general public. Lack of private space in which to inject was also a key factor. These themes are consistent with previous qualitative research among public injectors [2, 3, [26] [27] [28] [29] .
"I had to go down below a bridge to inject with other using addicts, as a result of if I get caught doing it in the [homeless] hostel, I would have been papped out."
Focus group participant (in recovery).
Mapping reports of drug-related litter and incidents of drug misuse indicated that public injecting in Glasgow is concentrated in the south-east area of the city centre ( Fig. 1) . These data and our stakeholder engagement identified a range of public injecting sites, including alleyways, car parks, stairwells, public toilets, and wastelands. The choice of location was largely dictated by the geography of local drug markets and the desire for privacy and shelter.
"There aren't really any places to go. As you say, it's like public toilets or things like that you're needing to go to, and obviously you're taking the chance of getting caught."
Interviewee (currently injecting drugs).
What are the health needs of people who inject in public places?
People with lived experience of injecting drug use reported that health was a low priority during periods of active drug use, despite a high level of need. Participants highlighted a number of reasons for this, including the demands of their addiction, adverse social circumstances, fatalistic attitudes towards health, and fears of potential repercussions or stigma when seeking help.
"[When asked about barriers to better health] Just this life I've got just now. Terrible. Being homeless and all that, running about the city centre, shoplifting, begging, just doing anything to make money."
Interviewee (currently injecting drugs). "To be honest, I'm just ravaged wi' addiction and when I'm ravaged I kind of cannae take care of myself."
Interviewee (currently injecting drugs).
Four key health needs were identified from our synthesis of local data and the published literature, as follows.
Addictions care
The literature review found that public injecting is associated with a higher intensity of addiction, as indicated by injecting frequency, number of bodily injecting sites, poly-drug use, and validated measures of dependency [10] [11] [12] 18] . Locally, 37% of individuals known to the Assertive Outreach team reported current structured addictions treatment, suggesting a sizeable Note that this is a subset of the total number of clients ('All clients') and will include individuals from the 'regular' and 'high frequency' client groups. It is shown separately to highlight the characteristics of this subset of IEP clients most likely to be involved in public injecting population for whom existing treatment options may be failing to reduce street drug use (Table 2) . Stakeholder attitudes to local addictions care were generally very favourable, but some staff identified challenges in providing sufficiently intensive or flexible care for this population and a need for a greater focus on harm reduction.
Blood-borne virus risk
The literature review identified an association between public injecting and: sharing injecting equipment; injecting in larger groups; and inappropriate disposal of needles and syringes [3, 4, 7, 22-25, 30, 31] . A smaller number of studies have suggested that public injecting is also associated with higher prevalence of blood-borne viruses [23, 32] . Local data show that people known to city centre IEP outlets tend to take fewer needles at each transaction -a risk factor for sharing -and have much lower rates of return of used needles for safe disposal, compared to other IEP outlets in the area (Table 3) .
Other injecting-related infections and injuries
Both the literature review and stakeholder feedback identified a link between public injecting and the risk of injecting-related infections and injury: for instance, due to disrupted hygiene routines, poor venous access in cold weather, and rushing to avoid detection [3, 6, 22, 27, 33, 34] . For instance, femoral vein (groin) injecting is often preferred for public injecting, as it is felt to be more rapid and reliable: however, it carries a greater risk of deep vein thrombosis, arterial puncture, and local or systemic infection.
"You're outside, you're freezing, you're desperate, you're in a hurry and you end up hitting an f***ing artery or something, do you know what I mean?" Focus group participant (in recovery).
"...you can get your groin easy, it's in, out, two seconds…but if you're trying to get a wee vein in your 
Overdose and drug-related death
Our literature review identified an increased risk of overdose among people who inject drugs in public places [22, 23, 33, 35, 36] , linked to rushed injecting to avoid detection or interruption [3, 25, 27] . Although current surveillance systems in the UK do not include data on injecting location, the demographic characteristics of people involved in public injecting in Glasgow (as shown in Table 2 ) match closely those most at risk of drug-related death [20] .
Existing service provision
Existing services for people who inject drugs in Glasgow span the four 'tiers' of addictions services described by the UK National Treatment Agency [37] , including 9 multi-disciplinary Community Addictions Teams; specialist addictions teams for clients who are female, homeless or involved in the criminal justice system; addiction liaison teams in all acute hospitals; and 68 injecting equipment provision outlets. Local performance data suggest that the quality of service provision in Glasgow compares well to other areas of the UK and to international standards (Additional file 4).
Potential novel interventions: safer injecting facilities
Our engagement exercise found that stakeholders were generally in favour of establishing a safer injecting facility in Glasgow, alluding to the evidence from other countries and identifying specific local benefits in the context of the HIV outbreak. "It has got to quite a ridiculous stage where members of the public, small businesses and communities are asking "why can't you give these people somewhere safe to go and inject"" Senior staff, IEP services However, some stakeholders cited concerns about legality (since the operation of a SIF in the UK would contravene the Misuse of Drugs Act 1971 as it currently stands), public opinion, and operational risks.
"If there are waiting times to access the facility there is no guarantee that the service user will use the facility consistently..." Senior staff, Community Safety Glasgow
should not be seen as a panacea but rather part of a package of care to the most vulnerable population."
Advocacy and support organisation leader
Potential novel interventions: heroin-assisted treatment
Analysis of secondary data (Table 2 ) and engagement responses suggested that a significant proportion of those involved in public injecting in Glasgow city centre may be eligible for -and benefit from -heroin-assisted treatment. In our consultation, stakeholders generally Focus group participant (in recovery)
"Public perceptions of the programme may lead to greater stigma and possibly reduced engagement"
Manager, addictions services
Recommendations
Based on these findings, we made seven recommendations to address public injecting in Glasgow city centre:
1. Develop a strategy for cross-sectoral co-ordination between different agencies involved with this population, recognising the social determinants of public injecting. 2. Support the development of a peer network for harm reduction aimed at people in active drug use, building on successful local peer-led recovery initiatives. 3. Review models of delivery for specialist addiction services to ensure they can meet the complex needs of this population, with particular emphasis on access, engagement, and harm reduction. 4. Maximise out-of-hours access to injecting equipment through staffed outlets and peripatetic teams. 5. Introduce and evaluate a pilot safer injecting facility in the city centre, through close partnership working and integration with existing services. 6. Introduce and evaluate a pilot service for HAT for people who continue to use street heroin despite optimal opioid substitution therapy.
7. Incorporate questions on public injecting into routine assessments in existing services and national surveillance systems.
These recommendations have been endorsed by Glasgow City Alcohol and Drugs Partnership and work is currently underway to progress their implementation. Following an options appraisal, proposals are being developed by Glasgow City Health and Social Care Partnership to pilot the world's first co-located safer injecting facility and heroin-assisted treatment service. This process will be described in more detail in a forthcoming study.
Challenges to implementation of the recommendations include: identification of a suitable location for the proposed facility; community engagement and consultation; and ensuring close integration with existing services. Furthermore, although HAT can be delivered legally within existing medicines legislation in the UK, the legal status of a safer consumption facility is more complex. At the time of writing, the Scottish Government has petitioned the UK Government to amend the Misuse of Drugs Act 1971, or to devolve drugs legislation to the Scottish Parliament, in order to permit the operation of such a facility: the UK Government has indicated it has no intention of doing so.
Discussion
Main findings of this study
This study found that public injecting in Glasgow city centre is prevalent and associated with significant health harms. Though the health needs identified in this assessment are universal among people who inject drugs, public injecting adds an additional layer of complexity and risk -both through the experience itself and through its close association with adverse social circumstances such as homelessness. Responses to public injecting must therefore address its 'upstream' determinants as well as mitigating the resultant harms. Among people with lived experience and staff from relevant health and social care services, there was widespread -though not unanimous -support for the local implementation of new harm reduction interventions such as safer injecting facilities and heroin-assisted treatment.
What is already known?
Public injecting has been reported in a number of cities worldwide. Our findings corroborate previous research suggesting that the environment and context in which drug consumption occurs has profound implications for health, and that public injecting is often a marker of deep social exclusion [2, 26, 38] . Although evidence-based interventions exist, the extent of implementation varies internationally. For instance, at present no area in the UK provides safer injecting facilities or access to heroin-assisted treatment programmes, despite recommendations from the UK Advisory Council on the Misuse of Drugs, the British Medical Association and the Faculty of Public Health, and national clinical guidelines for the management of drug dependence [14, [39] [40] [41] .
What this study adds
This is the first comprehensive profile of the demographic characteristics and health needs of people who inject drugs in public places in the UK for more than two decades [22] . We have also described for the first time attitudes of professional stakeholders to the implementation of safer injecting facilities and heroin-assisted treatment, interventions which have a strong evidence base but remain politically sensitive. Our methods and findings may be useful for colleagues elsewhere who wish to understand the scale of public injecting, its associated health harms, and how to implement relevant interventions.
Limitations
Place of use is not recorded by any existing routine data sources on drug-related harms in Scotland or the rest of the UK. We therefore relied on proxy indicators for public injecting, such as contact with an Assertive Outreach service set up to meet the needs of this population. Some of our data sources were designed for the purpose of service delivery rather than surveillance or research: we took a number of steps to maximise the validity of these data, such as excluding individuals with < 5 transactions per year from injecting equipment provision data, and triangulating findings across multiple sources.
